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DIGEST

Preliminary design end test work was conducted at Sunflower Army
Ammunition Plant under Project No. OAC 5.5 296 -KT-240, funded

June 20, 1955, on & non-returnable fiberboard palletized shipping
container for the MK 43 propellant grain. Eveluation of the pro-
posed design was never completed due to cessation of operations in
late 1956. In February, 1968, the Naval Weapons Handling Laboratory,
Earle, New Jersey, again funded Sunflower Army Ammunition Plant to
complete the evaluation of the proposed design in the hope of im-
plementing the use of this shipping container between the manufac-

turing and loading pleants during the current operation.

A program plan calling for shipment of 48 unitized packages (approx-
imately 12,000 MK L3 grains) was submitted and approved. After

preliminary dimensional check-out of a prototype unit, the required

SN
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components and tooling were procurcd. On April 1 end April 2, 1960,

propcllant greins from current production (SUK Lot 6937) were packed

without incident and placed in meagacine storage o ewalt ncoymel chip-
rent to the loading plant. During the on-plant trial leading end

transporting, the oredicted lavor savinze

=noves cbservel end verilied,

The loaded fiberboard ccnteiners were tiered two high during magazine
storege-for one montn end were {then tlered three nigh Lo cimalste |
storage conditions at the loading plants. During {inal preparation
for shipment, Sunflower Army Armmunition Plant was notified that "All
experimentation on the fiberboard inter-plant shipping conteiner for
MK 43 greins will cesse". Authority for this cessation of activity
was AMC TWX from the 2.75" Rocket System Preject Manager to APSA
dated 23 April 1960, Subsequently, the grains were ﬁnpacked end re-

packed in the specified container for shipment to the loading plent.

Although the premature cancellation of the proposed work did not
allow complete evaluation of the fiberboard container, observations
made during the packing and storage operations on plant were very
encoureging. The potential for reduced labor requirements was ver-
ified and no major opereting or storage problems vere observed. If
evaluation had been successfully completed, an annual savings of
epproximately $480,000 would have been realized in lebor and freight

costs at Sunflower Army Ammunition Plant.

ii
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IHTODUCTION
Development of.an imoroved shipping conteiner for MK 43 Mod 1
prepellant grains wes initiated at Sunflorer Army Amrunition Plant
under 0AC Project o, 53-230 Xr-2LC, Iuaded June 20, 1955, During
tne early design suvages ol the fiberbosrd unitized shipping con-
teiner, extensise leboretory tests were performed. The tests
indicated thet the prepcsed pock would satisfectorily withsténd the
stresses encountered both in shnipment by reil or motor vehicle and
when tiered three or four high in stcrege. Also, the Bureeu of
Exploéives ves contected to confirm that shipment of orcpellent greins
in this type of packaging wes permissible, At that time, no objecticn
was volced tc the genersl method outliﬁed provided thet certeain
chenges were incorporated in the design package. These changes were
implemented end are reflected in the present design. The above ef-
fort was actively pursued vntil Naval Speedletter of 1l September 1956
proposed that Sunflower concentrate on the present packege due to

reduced Nevy requirements for smell caliber rockets.

Because of the significant ennuel costs savings (See Figure I), the

contractor egain actively pursued implementation of the "Improved MK 43

s I it e el S 3 s e ool s

Propellant Grain Fibertoard Unitized Packege".

e el

Preliminary evaluation began when one sample unit of the proposed

fiberboard unitized vackage was obtained and loaded to check

o e i bl
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dimensionel tolersnces. Trizl loeding wes accompliched on 17 Noverber

1567 (See Figure II), end no dimensionsl preblerms were observed,

In Feorusry, 1960, Sunflower Army fzaunition Plent wes funded by the
Nzvy to conduct e iriel shipment of LC unii loads (UL). The shiprent
wes to move by trailer on flet car (TOFC) to the loading fecility ot
Cemcen, Arkensas. Bureau of Ixplosives Approvel No, Thb, covering

pzekaning cnd ovnlletizetion en. mode of trensperteticn, was assigned

to this project. A drogren plan wos predcred describing the ectlirities
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trisl shipment

Actual evzluetion begen on 22 February 196€ end progressed thrcuzh the
pecking operetion on schedule without unusuel incident. The unit loeds
were placed in magazine storage on 2 April 1968 to ewait scheduled
shipment to Baldwin Electronics Plant. Officiel notification of ter-
mination of the program weas received at Sunflowver Army Ammunition
Plent on 2% April 1968. Direction was given to unpack the propellent

grains and repeck them in the present container.

DISCUSSION OF RESULTS

e. Material Procurement

.

ALl ports necessery for assembly of L3 unitized psckages vere

procured per the list of drawings and specilications on ML
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Draving No. 2165. Deviations from epplicable drawinés (epproved by

VHL) are noted below: j

L. Trays - Toy end Bottom - ML Dreving No. 2160
To reduce gssembly time end costs st Sunflover Army Ammunition
Pleny, the corrugeted supdller assembled the treys end scered
the corners, thus ellouving The prckege to be shipped in a
"knocked dovm" condition.

2, Inner Liner = ML Dreving No. 2153 end Mester Partiticn -

MHL Dreiing Me 281
Becsuse of availability enc cost, the corrugeted supplier fur-
nishe¢ C/B flute double wall corrugated fiberbcaerd in lieu of
the drewing call-cut for A/B flu.t‘e double vall corrugeled
fiverbozard. This substitution-wes concurred with by NHL,
provided that the overzll dimensionsl tolerances conform to
drewsing specilications, The primary difference between the
two meteriels is that: (1) the C/B flute materisl ccnteins
more flutes per inch; (2) the flute height is less; end (3)
the wall thickness is somevwhat less then the A/B flute me..te--
riel. The difference in wall thickness was not significant
enough to affect érawing tolerances because C/B flute mate-
riel wes supplied for the prototyne unit which was checked

dimensionally and found acceptable,

3. Expendeble Pallet - BUVEPS Drawing No. 135CCC1

The pallet supplier took exception to "all lumber shall be

undressed or bandsaw finished” because of the 3/6 + 1,16"

T .

prepspe

S




b

K. L. Verscp ___8uM 1hk3-10 1 Auguzt 1068

thickness recuirement lfor the tcp and btottcm deck boards,
Auvthorizoetion wos given to plene the deck beards to the re
quired thickness, provicing tie Jinish i1s equivaleni o cr

better tnon the undressed cr bendsoew Jinish,

Recelpt cof laterials
All carpornent perts, miscelleaneous prrts, end tooling necessary
for essgembly of L{ unitized packeres were recelved checd Cf

zchedile,

for ccnvenience of the e essembly end peacking operztion, the
corrugeted suoplier packeged all [iberbcerd ports [or a corplete

nckeges were

asserkly in individual packeges. Zive incividual

o]

then banded into a 5-peck for shisment. This method of packeging
causel scue concexrn in thet the individuel pearts itere more sus-
ceptible to demege, Slight damege occurred, most frequently to
the treys and liners, but was not severe enough that the perts
were unuseble. All component perts were glven e count and condi-
tion inspection upon receipt. ALl fiberbcerd parts for one
assettbly and one pallet were selected at random and visuzlly and
dimensionally inspected. These parts were then assembled and the
completed unit was visually and dimensionally inspected. Inspec-

tion resulus showed nc deviation frem drawing requirements.

Paecking of Unitized Peockages

A termporery unit operating procedure for the box asserbly and
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packing cperation was prepered end epproved on 27 March 1562 (See

Figure III).

The packing operotion tegan the € L shift on L April 1968 and was
corploted the &k shift on 2 April 1260, Fourteen units were
pecked on %he first chift, 10 units on the h~12.shift, 15 units
on the 12-8, and 9 units on the 8-4 shift on 2 April 1966, for a
totgl of 4€ units, Eech unit contsined 252 MK L3 Nod 1 grains,
for & 4O unit totel of 12,096 grains. These grains represented &
segnent of SUN Lot 6937 which conteined 19,675 grains, the re-
meinder cf vhich were pecked in the MK 2 pelletainers and }X 10

pecking tubes.

ey

Pellets end Titertoerd perts were delivered to the line as needzi,
The fibervoerd units were essembled in an eadjacent room end trans-
pérted by jeck to the designated erecs for packing. As the unit
loads were packed (See Figure IV) and bended, they were moved by e
semi-cpen-bedded truck to the magazine for storage. The pecking
operation ran very smoothly with no unusuel incidents. Some prob-
lem was experienced with cbteining the desired surap tension, As
the operators beceme femiliar with the combination stretcher end

- ' seal tool, obtaining desireble strep tension was no problem.

———— -

The unit loads were transported from box pack tc the megazine area

by a semi-open-bedcded truck; i.e., the bed contained three sices

a5 __A—J
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end & top which covered one-third of the bed. These trucks ere
equipped with & tarp vhich is atieched to the side of the bed zé-
Jacent to ihe ceb. Since it rained thrcughout the majority of
the 12-¢ shift, it was necessary to use the tarps {o keep the
fiberbecerd ccntainers cry. The tarps proved ve:y setisfactory

end ne¢ problen wes enccuntered with wet contelzers,

] As the [itervoerd conloiners arrived al the negezine, they were

tiered twg high for stcrege (“ez Figure ¥). On the 12-€ shift,

one container wes démeged (See Migure VI) to the exteni that it

ves returned {c box peck. The demag.e occurred during the tlering 1
1 . ' operation. A conteiner which wes being pleced on the top tler

ves lowered too quickly and then pusheé inte the desired position,

4 This resulted in the dsmege seen in Tigure VI which wes causeld by

the wooden pallet es it slid acrcss the top tray. Vhen the

demaged container errived et box vack, it wes unbanded, grain
condition checked, the demeged trey replaced, and the contelier
returned to the magezine. The propellant was adequately'protected
by the inner and outer liners because the damege occurred on the

edge of the trey near the corner.

A temperature/humidity recorder wes placed in the megezine on

3 April 1968. The records show the fcllowing weekly averages of

the daily high and low for both temperature and relative humidity.

:
i
B
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Weekly Average of Daily High & Low

Temperature Humidity

Time Sher Hizh Lo High Licw

3 foril - Y April o1 50 ¢ 75

g fpril - 16 fpril 67 55 ] 70

16 foril 25 forid b 57 95 Cli
23 April - 30 fprid ¢6 53 5 7
30 April - 7 liay 76 62 76 6L
{ ey e B8y 6 2% €5 %)

W pay - 2L ley 7h 61 &1 6.

Llter ore month in nggenine storege, t

showed no sign ol melisbure goscrot!

inetely one menth in storzge), this container and a container

thet had been benged on the ccrner near the bottom trey were token
to box peck end unloeded. The grains in the conteiner that hed
received a hard impect showed no evidence of demage. Agein the
tvo liners provided more than adequate proteciion sgeinst danmage.
This centeiner clso hed e unit stecked on top ¢f it while in mage-
zine storege. The fiberboard parts showed no visible evidence of
structurel deterioration. The grains in the "wet container" were
ealso in good ccndition as the water did not penetrcs’ - the fiber-

boaxd.

SR
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Most cf the psllet deck boards between the pouts show evideance of
sageing. This segging condition had no edverse effects on the

-~ L e ~ L
conteiner or its ccntents.

(Sec Figu e 7IT). The conzalners were stored in this wenner wn-
til‘final disposition. As evidenced by Figure VII, required
sttrege space s reduced significently. Until the time of undack-
ing oné repccking in the MK 1C/iX 2 ccntainer on 23 oy 1960 and

24 Mey 196E, no visuel evidence ¢ conieiner detericration wes
noted. GOreins vere cerelully inspected during the repecking opera-

tion ané no gre’'n demege wes ncted. .

CONCLUSICIS AlD RECQITIDATICLS

The shipping conteainer described on MHL Drewing 2165 would be setis-
fectory es a method of packeging and storing MK 43 Mod 1 propellent

greins prior to shipment to & lo:ding facility.

A real lebor and freight savings is evaileble if this irproved con-

teiner wes epproved for use.

No conclusion cen be drewn es to the suitebility of this container to
over-the-road shipmeni or loading plant conditions due to the premesture

termination of the evaluation progrem.
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.S‘nould any further work be done on this ecnteiner design, it is recom-

mended that the dravings be revised es follows:

2. MHL Dreving lio. 2160 - Top end bottom trays to be assembled by the
cerrugeted supplier snd the corners scored, thus ellowing the

-

package to te shipped In e "knocked-down’ conditlon.
b. MHL Drewing Nos. 2161 end 2163 - Substitute C/B flute moterial for
A/B flute meterizl for the Inner Liner and Master Partition.

¢. BUEPS Drewing No. 135051 - Top end betiom deck toerds mey be .

undressed, bendsew finished, or plened to the reqrired thickness.
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FIGURE I

ECONCMIC ANALYSIS
MARK 43 PACKAGLIG
(BASED ON 300,000 VARK 3 GRAINS/MONTH)

Proposed

(Unitized
Present Package)
Method Method

I. Bases for Cost Comparison

A. Weights, 1b.

1. MK 2 Pallet Crate 245 -
2. MK 10 Grain Contsainer 2.25 -
3. Filler Block 1.5 -
l"o BOX - 56
5. Pallet - 4o
6. Strupping and Guards - L
7. Total Tare Veight Th2 100
8. Tare Weight Per MK 43 Grain 3.373 0.397
9. Finished MK 43 Grain, each 6.375 6.375
B. Volumes, Cubic Feet
1. MK 2 Pallet Crate 56 .8 -
2. Unitized Package - 39.7
C. Capacities
1. MK L3 Grains Per Container 220 252
2. Grain Containers Per TOFC¥* Trailer 18 24
D. Costs
1. Containers:
&. MK 10 Grain Container, $/pc. 0.k -
i b. Filler Block for Pallet Crate,
] $/p¢. o.26 -
¢. Unitized Package, Complete,
$/p0. - 13 503
2. Freight (TOFC), $ Per CWT
e. To Camden, Arkansas 0.95 0.95
b. From Camden, Arkansas 1.22 1.22

¥TOFC = Trailer on Flat Car
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FIGURE I (Continued)

ECONOMIC ANATLYSIS
MARK :3 PACKAGING
(BASED ON 300,000 MARK 43 GRAINS/MONTH)

Proposed

(Unitized
Present  Package)
Method Method

II. Cost Comparison, Dollars Per Month¥*

A. Labor
1. Production Department 22,300 9,000
2. Stores Department ' 12,800 500
3. Fringe Benefits (23%) on Labor 8,100 2,200
B. Material 3,600 15,500
C. Freight 21,900 1,100
D. Total Costs 68,700 28,300
E. Cost Per M 43 Grain Shipped 0.229 0.094

III. Savings
A. Per Year ($68,700 - $28,300) « 12 $48k ,800
B. Minus Implementation Costs

1. Evaluation Program (See Figure VIII) $ 4,800
2. Strapping Equipment (2 @ $200 each) $ hLoo

C. Net (First Year) Savings $479,6¢0

ettty - S—

**Calculated to the nearest one hundred dolliars
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HFRCUILES INCORPORATED
SUNFLOYER ARMY AMMUNITICN PLANT
LAWRENCE, KANSAS

TEMPORARY

SUNFLOWER OPERATIONS MANUAL
PROCEDURE NO. UOP 5-1-.531 REV. _ 0O
TITLE: PACKING PROPELLANT GRAINS

(This procedure is only valid for 90 déys
from date of approval)

Approved by:

\p("\,':\_ / } Sy ,/-? Ao Q?}(\ e,

’//;onkspct:na 61 ? cer's Representative \Y B, Talley, Mana
IR 27 1958 '
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2.1
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- HERCULES INCORPORATED
SUNFLOWER ARMY AMMUWITION PLANT
PRODUCTION DEPARTMENT
UNIT OPERATING PROCEDURE

AREA & BUILDING: FINJISHING AREA - BUILDING: 6817-1 AND 6817-3

TASK:  ASSEMBLY, PACKING AND BANDING OF FIBERBOARD UNITIZED
SHIPPING CONTAINER

TITLE: PACKING PROPELLANT GRAINS

PROCEDURE NO, UOP 5-1-1531 REV., O TOTAL PAGES &4

L

HAZARDOUS
This document supersedes None .
This procedure outlines the minimum reguiremenis for the safe
and efTicient operation of the Pack House in packing of
propellant,

REQUIREMENTS

All persons operating and superv{sing the operation of the Paclk
House are required to know, and to observe this Temporary Unit
Operating Procedure, UOP 5-1-1531, "Packing Propellant Grains."

General Operating Procedure, GOP 5-1-1307, "Packing and Unpacking
Propellant Grains", shall also be read, understood, and followed.

All instructions in this procedure are appliceble to operations
performed in Building(s) 6817-1 and 6817-3. Other approved in-
structions issued for the safety of personnel and/or the effi-

ciency of the operation are also applicable.

An operating record shall be kept of operations performed with-
in the Control Unit.

General safety rules for Sunflower Army Ammunition Plant shall
be observed.

Should eny condition arise not covered by this Unit Operating
Procedure, or if procedure is not understood clearly, the
operating supervisor shall be consulted.

APPLICABLE DOCUMENTS

a. GOP 5-1-1307

b. BUORD DUG, No. MHL 2159 Packaging and valletizing - General
arrangement,

¢. BUORD DWG, No. 656706 Propellant Grain, MK U3, MOD 1 fssenftily

MATERIALS AND EQUIPMENT

A Yl 1l




HERCULES INCORPORATED PROCEDURE NO, UOP 5-1-1531
SUNFLOWER ARMY AMMUNITION PLANT .

PRODUCTION DEPARTHMENT ‘

UNIT OPERATING PROCEDURE (Cont.)

TITLE: PACKING PROPELLANT GRAINS

h.1 Refeer to GOP 5-1-1307 for listing of approved tools, materials,
and equipment.
5 SAFETY
51 . Safety Rules and Precautions outlined in GOP 5-1-1307 shall be
observed, .
6 OPERATIONS
NOTE: Referenced drawings listed are
located in the Quality Control Area Office,
6.1 RECEIPT OF PROPELLANT
6.1.1 Position the loaded skids in the designated locations.
6.1.2 VWorking Group Leader shall check each skid for the proper Lot
fdentification.
6.2 PREPARING THE FIBERBOARD UNITIZED PACKAGE
NOTF: Packages containing a complete
unit and wooden pallets will be de-
livered by the Warehouse. o '
6.2.1 Obtain & pallet and position it in the designated area under

sprinkler protection.
6.2.2 Obtain a package, containing a complete unit, for each pallet.

NOTE: Each package contains the follow-

ing parts: two (2; trays (top and bottom;
both are identical), one (1) outer liner,

one (1) inner liner, one (1) master partition
(consisting of two (2) pieces), and four (4)
slotted partitions (consisting of fifty-six

| (56) pieces each, assembled). d
6.2.3 Take & tray from the package end position it sjuarely on the 5
pallet, 1

6.2.4 Place the outer liner in the tray, then place the inncr liner in-

gside the outer liner, assuring that both the outer and inner
liners are firmly in conteact with the bottom of the tray.

o 6.2.5 Next, assemble the master partition (consisting of two (2)
slotted picces) and place it inside the fiberboard container.
Pat. % 171508 2 ,
. ﬂﬁpﬁ$
ot




6.2.6

6.301.1

6.3.2

6.3.3

6.4

6.h.1

6.k.2

6.4.3

6.4.4

Date

.HERCULES INCORPORATED PROCEDURE NO,  UOQP 5-1-1531
SUNFLOWER ARMY AM/UNITION PLANT :

PRODUCTION DEPARTIZNT

UNIT OPERATING PROCEDURE (Cont.)

TITLE: PACKING FROPELIANT GRAINS

Place & slotted partition (assembled) in each of the four
sections formed by the master partition,

NOTE: The shipping container is now
prepared for packing.

PACKING OF PROPELLANT

Remove the grains from the skid(s) and lower the grains (A-end
down, sleeve end up) carefully into the receiving slots or
holes formed by the slotted partitions, Each shipping package
contains 252 slots for 252 grains.,

Visually inspect ell grains for obvious critical defects while
placing grains in the shipping container.

Obtain the tray remaining in the asseMbly package and place it
on top of the packed unit.,

Stencil the required data on the shipping conteiner in the
designated locations.

NOTE: The shipping container is
now ready for banding.

BANDING THE FIBERBOARD UNITIZED SHIPPING CONTAINER

NOTE: Strapping will be applied to
the width first.

Obtain two (2) edge protectors and center them between the
imprinted guide lines located on each side of the top trey.

Place the strapping around the shipping container, threading it
betveen the top and bottom decks of the pallet., Assure that the
strapping is centered on the edge protectors and between the
guide lines on the bottom tray.

Insert both straps into the "combination stretcher-sealer tool",
with the tool positioned in the approximate center of the tray.

Apply tension to the straps until a slight wrinkle appears in
the top tray (cover).

AL

- ¢ 53 3

i




HERCULES INCORPORATED PROCEDURE NO. UOP 5-1-1531
SUNFLOWER ARY AMMUNITION PLANT . '
PRODUCTION DEPARTMENT

UNIT OPERATING PROCEDURE (Cont.)

TITLE: PACKING PROPELLANT GRAINS

6.h.h Continued
NOTE: Before applying final tension,
assure that strapping is centered on
edge protectors and belween guide lines.
6.4.4,1 Affix one (1) seal to the straps by double crimping.
6.4.5 Repcat Steps 6.4.1 through 6.4.I end Substep 6.4.4.1 for the re-

maining strap to be applied to the width and for the two straps
to be applied to the length of the shipping container.

6.4.6 Move the completed shipping container onto the truck.

CAUTION: Use extreme caution when pre-
paring the container for and during move-
ment to the truck to prevent damage to
the fiberboard container and the wooden

pallet.
6.b.7 Repeat Steps 6.2.1 through 6.4.6 as required for continuous
operation.
6.4.8 Notify the Working Group Leader as each truck is loaded.
pate | -7 1938 b |
&
. o
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FEIGURE VIII

SINIFLOYER AAP EXP
=

o0 B £ AP 0L-20.5, D 1Y 8, 16

Labor:

Selary ( 96 nours) $ Lio

Wege (431 hours) $1,kok $1,043
Meterisls, purchesed N $ 695
Plent burden $2,156

Totel MQ’:

Note: Abcove labor includes speciel testing and unpacking;
: hence, the costs should not be compared with those
given in Figure I.
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